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Definition of Symbols 
The following symbols and abbreviations are used in the Facility Level Calculations and Corporate Level 

Calculations sections of the document. 

 

AI Annual Improvement (Annual change) in Energy Intensity for Current Year 

(%) 

BM Baseline Month 

BY Baseline Year 

CI Cumulative Improvement (Total Change) in Energy Intensity from Baseline 

Year (%) 

CM Current Month 

CY Current Year 

Corp Corporate level total 

𝑬�̂� Modeled Source (Primary) Energy Consumption (MMBtu) 

EC Actual Source (Primary) Energy Consumption (MMBtu) 

EI Energy Intensity or Energy Normalized for Relevant Factors (MMBtu/ Unit of 

Production or MMBtu/sq. ft.) 

MM Model Month  

MY Model Year 

N Number of plants within the company 

PY Previous Year 

SEnPI Superior Energy Performance Indicator  
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1 Overview 
 

The following document provides additional information regarding the requirements for the EnPI tool 

upgrade1. Modifications listed in this document were identified after version 3.0 was released on 

November 20th, 2012 by the Department of Energy (DOE), SEP Participants, Better Plants Partners, 

Better Plants Technical Account Managers (TAMs) and general end users. Over 75 recommendations 

were collected and provided to DOE for consideration. In December 2013, DOE selected 24 

recommendations for implementation. This document only discusses potential additions selected by 

DOE in December 2013. The full list of recommendations is maintained by Project Performance 

Company (PPC) and is available to DOE for consideration for a future update.     

 

 

2 Detailed Requirements 
 

The following section provides additional information on the upgrades selected by DOE in December 

2013 for implementation. The updates are ordered below based on the type of change.  

2.1 Calculation Changes 

The following modifications to the EnPI tool require the addition of a calculated field or a change to a 

calculated field.  

2.1.1. Modifications to the inputs collected. 

 

2.1.1.1. Collect energy cost in the inputs.  

 

If a user wants to calculate cost savings, the user will be required to enter energy cost data 

corresponding to the intervals and time period in which energy data is entered. For 

example, if monthly natural gas data is entered, the user would be required to enter 

monthly natural gas costs.  

 

Change the label on the button on the “Use Regression” and “Use Actual” window to be 

“Next”. After “Next” is selected, show the following window. 

                                                           
1 This document explains how each potential addition would be addressed in Microsoft Excel 2007 and 2010. Many 
of the changes are not possible in Microsoft Excel 2003. This document also does not include a modification to 
make the tool work in Office 2013. If DOE would like to consider creating a Microsoft Excel 2003 or 2013 
compatible version of the EnPI tool, an alternative approach would be needed for each item 
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2.1.2. Modifications to the outputs shown on the “Model Data” output sheet. 

 

2.1.2.1. Show the allowable range for each variable, according to the SEP Program. 

 

Allowable range is calculated by: 

 Low end: the lower of the following two values: 

o Minimum data point from the model year 

o The average of the model year – 3*the standard deviation of the model year  

 High end: the higher of the following two values: 

o Maximum data point from the model year 

o The average of the model year + 3*the standard deviation of the model year 

 

The table listing the allowable range will be added to the top of the Model Data sheet. A 

screenshot of the added table is shown below.  

Energy Cost Data 

Identify the energy cost columns associated with each 

energy source.  

[Energy Column #1]  

 

 

 

 

 

 

[Energy Column #2] 

 

 

 

Skip  

Labels shown here 
would depend on what 
the user selected as the 
energy source columns 

in the previous step.  

Calculate 

If “skip” is selected, 
the energy cost will 
not be calculated. 

Electricity Cost 

Natural Gas Cost 

Electricity kWh 

Natural Gas (therms) 
All columns not 
selected on the 
previous step 

would be shown 
here  Electricity Cost 

Natural Gas Cost 

Electricity kWh 

Natural Gas (therms) 
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The number of columns in the table will depend on the number of variables selected in the 

inputs. A column will be shown for each variable selected. 
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2.1.2.2. Add a column for monthly energy savings by fuel type. 

 

“Use Actual” calculation: 

 

Monthly Savings Fuel X = Current Month Energy Consumption Fuel X –  

Baseline Month Energy Consumption Fuel X 

 

“Use Regression” calculation: 

 

Forecasting: 

 

Monthly Energy Savings Fuel X = Monthly Modeled Energy Consumption Fuel X – 

 Monthly Actual Energy Consumption Fuel X 

 

Chaining: 

 Calculation for the model year and all years prior to the model year: 

 

Monthly Energy Savings Fuel X = Previous Month Energy Savings Fuel X +  

[(Previous Month Actual Energy Consumption Fuel X –  

Previous Month Modeled Energy Consumption Fuel X) –  

(Current Month Actual Energy Consumption Fuel X –  

Current Month Modeled Energy Consumption Fuel X)] 

 

Calculation for all years after the model year: 

 

Monthly Energy Savings Fuel X = Monthly Modeled Energy Consumption Fuel X – 

 Monthly Actual Energy Consumption Fuel X 

 

 Backcasting: 

 Monthly Energy Savings Fuel X = Previous Month Energy Savings Fuel X +  

[(Previous Month Actual Energy Consumption Fuel X –  

Previous Month Modeled Energy Consumption Fuel X) –  

(Current Month Actual Energy Consumption Fuel X –  

Current Month Modeled Energy Consumption Fuel X)] 

 

2.1.2.3. Add a column for monthly energy cost. One column would be added for each energy source. 

 

Monthly Unit Energy Cost Fuel X = Monthly Energy Cost Fuel X / Monthly Energy Consumption 

Fuel X 
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2.1.2.4. Add a column for monthly energy cost savings. One column would be added for each energy 

source. 

 

Monthly Cost Savings Fuel X = Monthly Unit Energy Cost Fuel X X Monthly Energy Savings Fuel X 

 

 

2.1.2.5. Add the CUSUM to the Modeled Data sheet. The new column would be added below the 

“annual improvement” row. The calculation for CUSUM would be: 

 

𝐶𝑈𝑆𝑈𝑀 = (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑀𝑜𝑛𝑡ℎ 𝑇𝑜𝑡𝑎𝑙 𝐴𝑐𝑡𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

− 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑀𝑜𝑛𝑡ℎ 𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑀𝑜𝑑𝑒𝑙𝑒𝑑 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛)

+ 𝑃𝑟𝑒𝑣𝑖𝑜𝑢𝑠 𝑀𝑜𝑛𝑡ℎ 𝐶𝑈𝑆𝑈𝑀 

 

A CUSUM value would not be calculated for the model year data points. When chaining is 

selected as the regression method, the calculation for the first data point after the model 

year is: 

 

𝐶𝑈𝑆𝑈𝑀 = (𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑀𝑜𝑛𝑡ℎ 𝑇𝑜𝑡𝑎𝑙 𝐴𝑐𝑡𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

− 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑀𝑜𝑛𝑡ℎ 𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑀𝑜𝑑𝑒𝑙𝑒𝑑 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛) 

 

A screenshot showing where these columns would be added along with the format of the 

label and numbers is shown below.  
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2.1.3. Modifications to the “EnPI Results” and “SEnPI Results” output sheets. 

 

 

2.1.3.1. Show energy savings by energy source on the EnPI and SEnPI Sheets.  

 

The calculation would be the same as the total savings calculation, only the “actual” and 

“modeled” values used for the calculation would not be the sum of the energy sources, but 

rather the value for each individual energy source. 

 

Forecasting (Model year = baseline year) 

 𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝐶𝑌 = 𝐸�̂�𝐶𝑌 − 𝐸𝐶𝐶𝑌 

Chaining (Model year does not = baseline year, and does not = last reporting year) 

Calculation for the model year, and all years prior to the model year: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝐶𝑌

= 𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑃𝑌

+ [(𝐸𝐶𝑃𝑌 − 𝐸�̂�𝑃𝑌) − (𝐸𝐶𝐶𝑌 − 𝐸�̂�𝐶𝑌)] 

Calculation for all years after the model year: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝐶𝑌 = 𝐸�̂�𝐶𝑌 − 𝐸𝐶𝐶𝑌 

Backcasting (Model year = last reporting year) 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝐶𝑌

= 𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑃𝑌

+ [(𝐸𝐶𝑃𝑌 − 𝐸�̂�𝑃𝑌) − (𝐸𝐶𝐶𝑌 − 𝐸�̂�𝐶𝑌)] 

 

2.1.3.2. Show estimated cost savings on the EnPI and SEnPI Sheets.  

 

To calculate the annual cost savings for each fuel source, sum the monthly cost savings 

calculated on the model data sheet for each fuel type for each year. 
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A screenshot showing where the estimated savings would be added to the EnPI results sheet 

is shown below.  

 

 
 

2.1.3.4 Add the cumulative savings row to the SEnPI Sheet only.    

 

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

= 𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑃𝑟𝑒𝑣𝑖𝑜𝑢𝑠 𝑌𝑒𝑎𝑟

+ 𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟 

 

An updated SEnPI Results table is shown below.  
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2.1.4. Modifications to the corporate roll-up calculations and outputs. 

 

2.1.4.1. Update the results to show the energy use for each plant broken down by type (electricity, 

natural gas, etc.) and total energy use for the corporation broken down by fuel type.  

 

 
 



EnPI 4.0 Functional Requirements and Mock Ups 

Version 4.7 

4/28/2014 

 

12 

 

2.1.5 Modifications to the base calculations.  

 

2.1.5.4 Remove the ratio of Modeled-Model Year Energy Consumption and Model-Actual Year 

Energy Consumption from the SEnPI Calculation. The new equations for SEnPI are shown 

below.  

 

Forecasting (Model year = baseline year) 

Calculation for the model year: 

𝑆𝐸𝑛𝑃𝐼𝑀𝑌 = 1 

Calculation for all years after the model year: 

𝑆𝐸𝑛𝑃𝐼𝐶𝑌 =
𝐸𝐶𝐶𝑌

𝐸�̂�𝐶𝑌

 

Chaining (Model year does not = baseline year, and does not = last reporting year) 

Calculation for all years prior to the model year, including the baseline year: 

𝑆𝐸𝑛𝑃𝐼𝐶𝑌 =
𝐸�̂�𝐶𝑌

𝐸𝐶𝐶𝑌
 

Calculation for the model year: 

𝑆𝐸𝑛𝑃𝐼𝑀𝑌 = 1 

Calculation for all years after the model year: 

𝑆𝐸𝑛𝑃𝐼𝐶𝑌 =
𝐸𝐶𝐶𝑌

𝐸𝐶𝐵𝑌
×

𝐸�̂�𝐵𝑌

𝐸�̂�𝐶𝑌

 

Backcasting (Model year = last reporting year) 

Calculation for all years prior to the model year, including the baseline year: 

𝑆𝐸𝑛𝑃𝐼𝐶𝑌 =
𝐸�̂�𝐶𝑌

𝐸𝐶𝐶𝑌
 

Calculation for the model year: 

𝑆𝐸𝑛𝑃𝐼𝑀𝑌 = 1 
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2.2 Format Changes 

The following changes are to formatting only and do not require additional inputs, changes to the 

calculations, or changes to the functionality.  

2.2.1 Modifications to the format of the “Model Data” sheet. 

 

2.2.1.1 When a user changes the model using “change models”, change the model which is shown 

in green to be the model selected by the user. 

For example, if in the case shown in the mock-up below, the user changed the model from 4 to 

5, the following would be shown. 

 

2.2.2 EnPI and SEnPI output sheets 

 

2.2.2.1 Change the color of the “TOTAL (MMBtu)” line on the Total Consumption vs. Input Interval 

plot to be blue. Keep the “Total of Modeled Values” green. 
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2.3.2.2 On the energy intensity, percent improvement vs. reporting year plot on the EnPI sheet, 

remove the “Production Energy Intensity” and “Building Energy Intensity” plots. 

 

 

2.4 Wizard 

The following changes are to the text on the Wizard. The following changes do not affect the inputs, 

functionality, calculations, or outputs.  

2.4.1. Add step numbers to each step of the wizard. Have the step numbers match the user 

manual.  

 

The titles of the wizard windows will be changed to: 

Step 1: Enter your Energy Data and Independent Variables 

Step 1.1: Enter your Energy Data 

Step 1.2: Enter Independent Variables 

Step 2: Assign Labels to your Reporting Periods 

Step 3: Energy Data Conversions 

Step 4: Select a Calculation Method 

Step 5: Select Data for Calculations (note - would only appear at the top of the “use actual” 

and “use regression” input windows if navigated to from the wizard) 

 

2.4.2. Update the descriptive text on the “Label Reporting Period” step.  

 

Change the text at the top of the label reporting period step to say:  

 
A “Period” column needs to be added to define the reporting periods for each data point. 
Reporting period labels are required for the tool to calculate the performance indicators. The 
reporting periods assigned to the data do not need to follow the calendar year. If a company 
reports along their fiscal year, enter the fiscal year which corresponds to each data point in the 
“Period” column. 
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The reporting label for each data point in the same reporting year needs to have the same 
format. For example, if two data points fall within the 2006 fiscal year, only one label can be 
used for all the data points within the reporting year. If one data point is labeled as “FY2006”, 
the second data point in the reporting period cannot be labeled as “Fiscal Year 2006”. 
 
The period column can either be entered manually, or using the commands below. For more 
information on the “Period” column, please see the user manual posted on the EnPI Landing 
page: ecenter.ee.doe.gov/EM/tools/Pages/EnPI.aspx  
 

2.5 Warnings 

The following section describes potential additions to the warnings. The following changes would make 

the tool easier to use and error messages clearer.    

2.5.1. Modifications to the warnings which appear when entering input data. 

 

2.5.1.1. Modify the error message shown when a cell is blank in the inputs to say: 

 

 A cell in column X is blank. Please either delete the row or enter a zero in the blank cell 

before proceeding.  

 

2.5.2. Modifications to the warnings which appear on the “Modeled data” output sheet. 

 

2.5.2.1. Modify the error message shown at the top of the sheet when the second validation check is 

triggered. Change the text to the following, and put the error in a separate box, highlighted 

in red. 

 

Warning: The cells highlighted in red are out of the allowable range of the model year 

values. Meaning, the model cannot be used to predict the energy use for the time period 

shown in red if the variables shown in red are included in the model. It is recommended to 

select an alternative model which meets the R-squared and p-value requirements and does 

not include the variable shown in the model. If an alternative model cannot be selected with 

the current model year, try selecting an alternative model year. For more information, see 

the SEP Measurement and Verification Protocol.  

 

2.5.2.2  Add a 3rd check to the EnPI results. If a negative modeled energy consumption value is 

calculated on the “model data” sheet, the tool will flag the value and show the user a 

warning. The cell containing the negative value will be shown in yellow and a warning will be 

shown. For example, the following warning text could be displayed below the 3-std. 

deviation validation check and above the modeled data table: 

https://ecenter.ee.doe.gov/EM/tools/Pages/EnPI.aspx
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“One or more of the calculated modeled energy consumption values is negative. The 

negative modeled energy value(s) is shown in yellow. Consider deleting this value before 

proceeding.”  

Since the “change models” feature impacts whether a negative modeled energy 

consumption value is calculated, this check will be cleared and repeated each time the 

“change models” feature is used.  

 

2.5.3. Modifications to the warnings which appear on the “EnPI Results” and “SEnPI Results” output 

sheets. 

 

2.5.3.1. Modify the error message shown above the table showing the model when the second 

validation check is triggered. Update the text to the following: 

 

Warning: The cells highlighted in red on the “Model Data” sheet are out of the allowable 

range of the model year values. Meaning, the model cannot be used to predict the energy 

use for the time period shown in red if the variables shown in red are included in the model. 

It is recommended to select an alternative model which meets the R-squared and p-value 

requirements and does not include the variable shown in red in the model. If an alternative 

model cannot be selected with the current model year, try selecting an alternative model 

year. For more information, see the SEP Measurement and Verification Protocol.  

 

 

2.5.4. Modifications to the warnings which appear when using the corporate roll-up feature.  

 

2.5.4.1. In the corporate roll-up, if sheets are selected that do not have matching column names, 

show the user a warning. 

 

The “Period” labels for Plants: X, Y and Z do not match. You must use the same period labels 

in the plant analysis and corporate roll-up; otherwise, the plant level results will not line up. 

Would you like to proceed with the current period labels? (yes, no) 

 

2.5.4.2. Show a warning if the user selects workbooks for the corporate roll-up that do not have a 

“EnPI” or “EnPI Actual” results sheet. 

 

The EnPI tool has not been run in workbook(s): X, Y, Z. The tool must be run at the plant 

level in workbook X before proceeding. (ok) 
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2.5.4.3. Show the user an error message if there is an issue with the plant level sheets selected to be 

imported (e.g. a sheet has been deleted). 

 

An error was encountered while attempting to import sheets from workbook X. Please re-

run the tool in workbook X before including it in the corporate roll-up.  (ok) 

 

2.6 User Manual 

The following section describes modifications which will be made to the user manual.  

2.6.1 Update the user manual to explain the annual savings calculation and that if 12 months of data 

are not entered, the calculation will be incorrect.  

 

2.6.2 Update the user manual to clarify how the short-cuts in the tool are used (e.g. converts, use 

actual, use regression) 

 

2.6.3 Update the user manual to clarify how to set a custom model year (e.g. a 15 month period) 
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APPENDIX A: Modifications added April 2014 
 

A.1  Display energy savings by energy source and estimated cost savings on the Use Actual results.  

 
Energy savings by energy source will be calculated using the following equation.  

 
Energy SourceN Annual Savings = ECBY N – ECCY N 

 
Where the “Energy SourceN Annual Savings” represents the “total energy savings since baseline 
year” per energy source (N) entered in the inputs (e.g. electric, natural gas, etc.), EC represents 
the annual energy consumption, BY represents the baseline year, and CY represents the current 
year.  
 
The estimated cost savings will be calculated by taking the sum of the monthly cost savings 
calculated on the detailed data sheet for each fuel type for each year. 
 
A screenshot of the updated “EnPI Actual Results” sheet is shown below.  
 
 

 


